We have measured the mass distribution of cluster ions formed from a supercritical expansion of helium gas. We find two distinct cluster groups which we identify as condensation and fragmentation clusters. The latter first appear when the expansion conditions approach the critical isentrope. The measurements also suggest that the neutral fragmentation cluster mass distribution is a universal function of the source entropy. [2] [3] [4] [5] . Also, since they are superfluid for large N, it is interesting to ask how this phenomenon will evolve as JV decreases through the range where surface effects dominate to its eventual disappearance [1, 6, 7] . The earliest experimental studies of He cluster beams [8, 9] have utilized low-pressure nozzle expansions in which clusters form by condensation of a supersaturated vapor. More recent studies [10] [11] [12] [13] [10, 12] . Normal subcritical expansions produce a supercooled vapor and clusters form by condensation. Consequently, we interpret our large-and small-cluster groups as fragmentation and condensation clusters, respectively.
It is not clear why both types coexist in a range of temperatures. It is possible that the state of the system may vary over the beam profile and, since we sample over a finite solid angle, we might see fragmentation near the axis and condensation in the periphery. We have no direct evidence for this, however.
Finally, we note that negative cluster ions [16] may also be present at low intensity in our beam. In order to search for them we have eliminated the positive-ion signal by reducing the ionizing electron energy to =2 eV, which is well below the energy needed to produce positive ions. Under these conditions, if we reduce the temperature below a well-defined threshold we are able to generate a fairly intense negative-cluster current I . This current, as shown in Fig. 4 , is again a universal function of So, but with a significantly lower threshold than for the positive-cluster current. We have also observed [17] that these negative clusters are very energetic (F ) 1000 eV; N )9X10 ). Thus negative ions apparently are pro- universal function of SL) as well [18] .
This first direct measurement of the mass distribution of fragmentation cluster ions formed from supercritical expansions has shown that the mean mass is larger and, more importantly, the distribution is much broader than previously supposed [10, 13] . These clusters have a very sharp appearance threshold, corresponding closely to expansions along the critical isentrope. While it has been shown [12] that the process of capture, ionization, and ejection of foreign atoms has its maximum intensity for clusters formed under these conditions, the appearance of fragmentation clusters in fact corresponds to the sharp decrease in the magnitude of the captured atom signal.
Thus it would seem that condensation clusters, while smaller, are nonetheless the most effective for this process. Our experiments also provide strong evidence that the mass distribution of fragmentation clusters is determined solely by the stagnation entropy. In other words, no matter where along an isentrope an expansion starts, the final mass distribution is the same. This could be understood if all expansions along an isentrope reach the same final state, and the resulting fragmentation pattern depends only on that state itself and not on the expansion rate or the fluid velocity when it is reached. The only likely candidates for such well-defined special states along an isentrope are its intersection with the adiabatic spinodal [19, 20] and with the P=0 isobar, so perhaps a model of fragmentation under these conditions will be required to explain the observed distribution.
Recent generalized theories of fragmentation based on the maximum information entropy formalism [21] [22] [23] 
